Goal attainment scaling TEAM Teens making Environment and Activity Modifications AIM Project TEAM (Teens making Environment and Activity Modifications) teaches transitionage young people with developmental disabilities, including those with co-occurring intellectual or cognitive disabilities, to identify and resolve environmental barriers to participation. We examined its effects on young people's attainment of participation goals, knowledge, problem-solving, self-determination, and self-efficacy.
Participation is an outcome targeted by rehabilitation services. A growing body of research suggests interventions that target environmental changes and task adaptations over changes in young people's body structures and function increase young people's participation at home, school, and the community. [1] [2] [3] However, thus far, these interventions have primarily targeted young people with physical disabilities and/or school-aged children. To ensure success in adulthood, transition-age young people (ages [14] [15] [16] [17] [18] [19] [20] [21] [22] with developmental disabilities, including those with co-occuring intellectual disabilities and other impairments, need to be prepared to identify and resolve environmental barriers to participation. Young people assign a high level of importance to environmental modifications and accommodations. 4 Yet young people with developmental disabilities and related intellectual disabilities report significantly fewer opportunities to identify and request needed accommodations compared to young people with physical disabilities. 5 Young people not only need the knowledge to identify and resolve environmental barriers to participation, but must also have the self-determination and self-efficacy to plan, initiate, and sustain participation when encountering environmental barriers. 4, 6 Project TEAM was designed to teach young people with developmental disabilities to identify environmental barriers and supports, generate feasible solutions to those barriers, and advocate for environmental changes that support participation in school, work, and the community. 7 A team of young people with developmental disabilities collaborated in the design of Project TEAM to ensure its relevance and acceptability. 7 Initial feasibility studies were conducted to refine intervention procedures. 8 This study examined the effects of Project TEAM on young people's attainment of participation goals, knowledge and problemsolving skills, self-determination, and self-efficacy. We hypothesized Project TEAM would result in significant improvements in all outcomes compared to a goal-setting only condition.
METHOD Design
This study used a quasi-experimental, repeated measures design (initial, outcome, and 6-week follow-up) with two groups: (1) 12-week Project TEAM intervention; and (2) 12-week goal-setting comparison condition. All study activities received ethics approval, and informed consent was obtained before participation. This study was registered with the Clinical Trials Registry (H133G120091; Appendix S1, online supporting information).
Participants
Project TEAM was implemented with five cohorts over 3 years in a large New England urban area, and with two cohorts over 1 year in a large Midwestern urban area. Across settings, Project TEAM was implemented in four schools and three community agencies. These institutions assisted with recruitment to ensure a minimum of five participants per Project TEAM cohort. A group of five to eight young people is ideal given the peer and social learning approaches embedded in Project TEAM, described below. Randomization was not attempted in this study; in prior pilot research we were unable to recruit the necessary cohort size for randomization (10-16 young people) in a time frame that was feasible for young people, their families, school, and community sites. 8 Thus, we recruited intervention and comparison participants separately to allow for quicker enrollment in the study and increase retention. Participants for the comparison group were recruited through community agencies and schools after the completion of each Project TEAM cohort.
The study facilitator, a licensed clinical social worker (at both sites), screened all potential participants before the initial assessment, based on the following inclusion criteria for both groups: (1) 14 to 22 years old; (2) parent or teacher reported diagnosis of developmental disabilities,* with or without intellectual disability; (3) participant can sustain attention to task for 10 minutes and follow two-step directions; (4) participant self-identifies as a person with a disability, health condition, or in special education; and (5) participant is able to sort concepts into categories (e.g. shapes, feelings). Exclusion criteria for both groups were: (1) primary diagnosis of learning disability; (2) non-English speaker; and (3) a planned medical procedure during enrollment. Comparison group participants were matched to enrolled Project TEAM participants by age, sex, and presence of an intellectual disability. We completed an a priori power analysis using G*Power 3 software (http:// www.gpower.hhu.de/, University of D€ usseldorf, D€ usseldorf, Germany) that assumed a medium effect size (f=0.25) on the Project TEAM Knowledge Test after intervention. 8 There is a 95% chance of obtaining a statistically significant result, alpha (a)=0.05, with a sample n=44 (22 each group) over three observations.
Project TEAM intervention procedures
Project TEAM is a 12-week, theoretically driven, multicomponent intervention that includes individualized goalsetting, a group curriculum, and peer mentoring. Each intervention component operationalizes theoretical tenets that drive hypothesized changes in young people's knowledge and problem-solving skills, self-efficacy, self-determination, and participation (Fig. S1 , online supporting information). Project TEAM teaches young people how to use the 'Game Plan,' a goal-plan-do-check problem-solving process, to identify and resolve physical and social environmental barriers to participation (Table SI, online supporting information) . 7, 8 Similar to other best practice approaches with young people with developmental disabilities, the Game Plan incorporates cognitive-behavioral and meta-cognitive techniques to support internalization of knowledge and generalization to other situations. 10 Experiential learning theory posits young people are motivated to learn when knowledge is applied to a self-selected participation goal. 11 Young people encourage and assist each other during group sessions, and peer mentors with disabilities model the use of the Game Plan. These peer and social learning approaches facilitate young people's application of new knowledge, as positive role models can enhance young people's self-efficacy. 12 Finally, to ensure young people with varying abilities and needs can access Project TEAM, all materials and activities adhere to universal design for learning standards. 13 
Individualized goal-setting
Two initial assessment sessions were conducted with the study facilitator, participant, and parents to identify a participation goal. Each participant identified one goal related *Young people who have a disability attributable to a cognitive and/or physical impairment with onset before 22 years of age that is expected to continue throughout the life course and who need support in at least three areas of 'major life activities,' as defined by the United States Developmental Disabilities Assistance and Bill of Rights Act. 9 What this paper adds
• Individualized goal-setting, alone or during Project TEAM (Teens making Environment and Activity Modifications) appears to support attainment of participation goals.
• Project TEAM appears to support young people with developmental disabilities to apply an environmental problem-solving approach to participation barriers.
• Parents of young people with developmental disabilities report sustained changes in self-determination 6 weeks after Project TEAM.
to community and leisure participation (80.43%), employment and prevocational exploration (13.05%), or school participation (6.52%). Each participant planned for and attended a community-based trip related to their participation goal with the support of the study facilitator and their peer mentor between weeks 5 and 11. 14 
Group curriculum
The curriculum consisted of group sessions, each 2 hours long, held twice a week: group sessions were held during weeks 1 to 5, 7, 9 or 10 (depending on school schedules), and 12. For the 42 participants who completed Project TEAM, 88.1% attended at least 85% of all sessions. Each session was co-facilitated by a licensed clinical social worker and a disability self-advocate following a detailed intervention manual; at each research site the same facilitators implemented Project TEAM for all cohorts. Graduate students provided additional support. All staff completed a Project TEAM competency exam at and got at least 93% of answers correct. Staff attended weekly meetings to review the manual guidelines for the upcoming session, evaluate the participant's performance during the previous session, and modify activities within the manual guidelines to meet each participant's individual needs. Fidelity adherence to the intervention manual was assessed using eight randomly selected video recorded activities for each cohort (mean=86.7%, range: 73.3-94%).
Electronic peer mentoring
Over 12 weeks, participants received eight mentoring calls from a former Project TEAM participant or an experienced self-advocate. 15 Mentors helped participants review their participation goal and apply the 'Game Plan' to their everyday lives. Participants attended 87% of calls, and peer mentors had good fidelity to mentoring protocols (mean=87% adherence). 15 
Comparison goal-setting procedures
Participants collaborated with the study facilitator and their parents over two assessment sessions to identify one goal related to community and leisure participation (82.86%), employment and prevocational exploration (14.28%), or school participation (2.86%). Participants received a $50 gift card to support goal attainment over a 12-week period. The study facilitator reminded each participant about their goal two times over 12 weeks (adherence: 100%).
Instruments
An assessment battery was administered by the study facilitator at three time periods: initial, outcome, and 6-week follow-up. A structured interview guide was used to ensure consistent administration of all assessments and gather basic demographic information about participants. The interview guide allowed for reasonable accommodations, such as reading questions for participants or writing a participant's verbal response.
Project TEAM knowledge and problem-solving test (Project TEAM Test)
The Project TEAM Test utilized a dynamic assessment approach 16 to assess knowledge and problem-solving. In dynamic assessment, each test question is scaffolded with support materials and teaching opportunities to assess a young person's capacity and potential to learn. The Project TEAM Test incorporated universal design features and a standardized administration procedure. Part I assessed knowledge of the physical and social environment, strategies to change the environment, and disability rights laws. Part II assessed participant's abilities to apply this knowledge to problem-solve environmental barriers to participation. In Part II, participants were administered two standardized stories featuring a young person with a disability encountering a participation challenge; participants were presented with a different story at each assessment period (counterbalanced across assessment periods). Participants also identified and problem-solved one additional participation challenge they encountered in their everyday lives (different from their individualized participation goal). The same participation challenge was discussed at all three time periods. The study facilitator administered Part I with 90% and Part II with 87% adherence to standardized procedures.
Part I responses were independently coded as correct/ incorrect by the study facilitator and a trained graduate student; discrepancies were resolved by a third scorer (JMK). To establish unidimensionality, we applied a dichotomous Rasch model using Winsteps software (Winsteps, Beaverton, OR, USA) and removed 24% of the items with Outfit Mean Square lower than 2; values higher than 2 can indicate guessing. 17 The resulting interval scores, in logits, were used for analysis; higher logit scores indicate more knowledge (range: À4.05 to 6.69).
Part II responses were audio recorded, de-identified for time and group, and scored by trained, masked graduate students using a standardized procedure and a detailed decision log. Participants received the most points for environment-focused responses they provided independently, and fewer points for environmentfocused responses provided with support (range: 0-104). Scoring discrepancies were resolved using a consensus approach.
American Institutes for Research Self Determination Scale (AIR self-determination)
The American Institutes for Research Self-Determination Scale measured the capacity and opportunity to act in a self-determined manner at home and school. Parallel young person and parent forms used a 5-point frequency scale (never-always), with higher scores reflecting more self-determination. Previous research demonstrated good test-retest consistency (0.74) and good internal consistency (0.89-0.99) when used with transition-age young people with disabilities and their parents.
Disability related self-efficacy
We revised a disability self-efficacy scale 19 for this study and created additional questions to assess self-efficacy for addressing environmental barriers in a variety of situations and contexts. We used a modified 3-point response scale ('Not like me', 'Sort of like me', 'Really like me') that incorporated visuals to support comprehension. Higher scores indicated higher self-efficacy. We confirmed that internal consistency was acceptable for all time periods (Cronbach's a=0.78-0.79).
Goal attainment scaling
All participants had four goals in the following areas: (1) a participation goal; (2) ability to identify environmental barriers to their goal; (3) ability to generate solutions to barriers; and (4) ability to advocate for needed changes to achieve their goal. Each goal used a 5-point goal attainment scale that represented successive increases in frequency, independence, or abilities: À2, decrease in current participation or abilities (much less than expected outcome); À1, maintain baseline participation or abilities (less than expected outcome); 0, increase in participation or abilities (expected outcome, given pilot research) 8 ; +1 (more than expected outcome); and +2 (much more than expected outcome). 20 Goals levels were created immediately after the initial assessment. For the knowledge application goals (goals 2-4), we created standardized goal levels to ensure content validity and reliability within and across participants. Goal attainment for all four goals was rated at outcome and transformed into a T score (mean=50 expected outcomes, standard deviation [SD]=10). 20 This T score is a comprehensive measure of both participation and application of knowledge to participation in everyday life, where 50 indicates attainment of expected outcomes. Only participation goals were rated again at 6-week follow-up. We did not score goal attainment scaling (GAS) for withdrawn Project TEAM participants.
Analysis
We examined group differences at baseline on demographic factors. For all variables, parametric t-tests or v 2 -square tests, as appropriate for each variable, were followed by non-parametric equivalents (e.g. Fischer's exact test, bootstrapped confidence intervals); in all examined variables, the parametric and non-parametric procedures led to the same conclusions. We used two approaches to investigate the equivalence between groups in the number of participants with and without intellectual disabilities. First, we created a dichotomous variable; participants had intellectual disabilities when one of the following applied: (1) Full-scale IQ lower than 70; (2) IQ subscales lower than 70; (3) history of diagnosis of intellectual disabilities; and (4) receiving special education services for 'intellectual disability'. Second, for those participants with confirmed IQ scores on educational or health documentation, we created a categorical variable using IQ score ranges (Table I) .
To prepare data for analysis, we first examined missing data. When participants did not respond to one to three individual items, and there was no evidence to suggest the data were not missing at random, we imputed a response using the median of responses to that item at that time period. We then obtained sum scores for each outcome measure (except GAS) for each participant; using sum scores allows us to examine overall changes in the measured construct. When we could not obtain an assessment sum score at outcome or follow-up because of attrition (4.3% of scores), we carried sum scores forward from the most recent period using an intention to treat analytical approach. Some participants (4.9%) were not attending school, and therefore did not complete questions about school. To avoid imputing data not missing at random, we dropped these participants from the analyses of outcomes that included school items. We examined the appropriateness of this decision by calculating modified sum scores that did not include school questions and replicated all analyses using the full sample; this procedure yielded the same conclusions, and therefore we report the results of the first analysis to enhance the interpretability of the findings.
For all outcomes (except GAS), we analyzed differences between intervention and comparison participants over time (initial to outcome, and initial to 6-week follow-up) on repeated measures using linear mixed effect models; these models produce estimated mean differences that account for heterogeneity across participants. 21 These models may also be viewed as hierarchical linear models, with repeated measures nested within participants. Appropriateness of our use of linear mixed effect models was verified using standard residual-based diagnostic procedures. Assumptions were reasonably met for all measures except Project TEAM Test Part I. Examining fitted versus observed values, the model under-predicted large positive and negative observations on Part I. These extreme residuals corresponded to six Project TEAM participants, five of whom had no intellectual disability. We repeated the analysis without these participants (reported below); model assumptions were better met, and the pattern of conclusions remained unchanged. We used time and group as fixed effects and participants as random effects. After exploring the evidence for main and interaction effects, we used Tukey's multiple comparisons post hoc tests to explore estimated mean differences for all possible group9time interactions.
For goal attainment, we calculated independent t-tests to compare GAS T scores across groups at outcome (mean=50, SD=10). 20 We also transformed the participant' self-identified participation goal GAS rating (goal 1) into a dichotomous variable of attained (GAS levels 0, +1, +2) and not attained (GAS levels À2, À1). We then examined patterns in attainment at outcome and 6-week follow-up across groups using either v 2 or Fisher's exact test, as appropriate for the assumptions of each test.
RESULTS
Eighty-nine percent of participants in Project TEAM completed all study procedures (Fig. 1) . All participants in the goal-setting group completed all study procedures. The Project TEAM group included significantly more participants diagnosed with intellectual disabilities than the comparison group (Table I) . There were no significant differences between group assessment scores at baseline.
Project TEAM Test Part I
Participants in Project TEAM demonstrated significantly better knowledge (Part I) at both outcome and 6-week follow-up than the comparison group (Table II) and demonstrated significant increases in knowledge (Part I) between initial and both outcome and 6-week follow-up assessments.
Part II
There were no significant differences between groups in problem-solving (Part II), although partipants in the comparison group had higher scores on Part II at all time periods. Participants in Project TEAM significantly improved their problem-solving (Part II) between initial and outcome, and initial and follow-up. Participants in the comparison group demonstrated a significant increase in problem-solving (Part II) between initial and 6-week follow-up (Table III) .
AIR self-determination Participants
There were no significant differences in participant-reported self-determination between groups, although participants in Project TEAM reported higher self-determination at all time periods. Participants in the comparison group reported a significant increase in self-determination between initial and outcome (Table III) ; no other significant changes were found over time in either group. In both groups, participant's selfdetermination increased just after Project TEAM or the 12-week goal period, and then declined during the follow-up period.
Parent
There were no significant differences in parent reports of participant self-determination between groups. Parents of participants in Project TEAM reported a significant increase in young people's self-determination between initial and outcome, and initial and 6-week follow-up (Table III) . Parents of participants in the comparison group reported non-significant increases in young people's self-determination over time.
Disability related self-efficacy
There were no significant differences between groups or over time on young people's self-efficacy.
Goal attainment and participation
There was a significant difference in GAS T scores at outcome (t[75]=4.21, p<0.001, goals 1-4), with participants in Project TEAM demonstrating greater ability to apply knowledge during participation in everyday life (mean=54.58, SD=9.69) compared to participants in the comparison group (mean=44.69, SD=10.92; CI of differences between means: 5.21, 14.57). When considering attainment of the participation goal only (goal 1), there were no significant differences between groups at outcome (v 2 (1)=3.64, p=0.82); 11.9% of participants in Project TEAM did not attain their participation goal at outcome compared to 29.4% of comparison participants. There was a significant difference in participation goal attainment (goal 1) at follow-up (p=0.009) as indicated by Fisher's exact test; 2.4% of participants in Project TEAM did not attain their participation goal compared to 22.9% of comparison participants.
DISCUSSION
Although both the Project TEAM and goal-setting interventions helped young people attain their self-identified participation goals, Project TEAM participants demonstrated significantly greater knowledge of environmental barriers and solutions, significantly greater ability to apply this knowledge during participation in everyday life, and higher levels of participation goal attainment at follow-up. These differences were observed even though young people in Project TEAM had a higher prevalence of intellectual disability. Our results also suggest Project TEAM increased participation of transition-age young people with developmental disabilities in everyday life situations in which they typically experience disparities, including community participation and employment. 22 In contrast to other intervention approaches that have not increased young people's participation in these areas, 3 Project TEAM teaches young people to resolve environmental barriers to participation, including physical and sensory features of a space, others' attitudes about disability, and discriminatory policies. 4 Project TEAM's unique integration of cognitive-behavioral techniques, experiential and social learning, and universal design features may enhance young people's comprehension, internalization, and generalization of the Game Plan problem-solving process to their everyday lives, and may explain why more young people in Project TEAM attained their goals after the intervention ended.
Only parents of young people in Project TEAM reported sustained changes in the young person's ability to act in a self-determined manner. This outcome has the potential to support long-term changes in participation. In other studies, higher levels of young people's self-determination were predictive of positive adult outcomes in independent living, employment, and quality of life. 23 Self-determination theory describes three essential characteristics of self-determined actions: motivation to act, ability to act, and beliefs about the effectiveness of those actions. 24 Project TEAM's problem-solving approach and incorporation of individualized goal-setting 25 may have supported changes in any or all of these characteristics.
However, we did not observe changes in the disability selfefficacy measure used in this study. Self-efficacy is domain specific, and our measure may not have effectively assessed the self-efficacy domains targeted by Project TEAM.
Young people in the goal-setting comparison group demonstrated some changes over time on the Project TEAM Test and self-determination. Young people in the goal-setting group were exposed to aspects of the universally designed, environment-focused Game Plan problemsolving process on the Project TEAM Test. They may have been able to learn from this exposure, as suggested by the significant increase in Part II scores after the third exposure. When the comparison participants attained goals, the young people may have attributed their success to their abilities and effectiveness since they did not receive support from Project TEAM staff and peer mentors. This may explain the increase in young people's reported self- determination between initial and outcome assessment. However, this change was not sustained after the 12-week goal-setting period. Sustained changes in perceived selfdetermination require young people to repeatedly set goals, take action, and experience success. 24 Young people in the goal-setting comparison group did not learn an approach to problem-solving, and therefore may not have been prepared to take additional action to resolve environmental barriers to participation goals.
Limitations and future research
The lack of randomization is an inherent weakness in this study design, because the observed changes may be explained by other factors, such as young people's motivation or the expectation that the intervention will lead to change. The use of an active comparison condition controls for attention and motivation effects; however, without randomization we cannot be confident that known (e.g. IQ) and unknown (e.g. support received from others) factors are distributed equally among groups. Further, some of those factors may influence outcomes: for example, if participants in Project TEAM were more motivated to engage in the study, that motivation may explain why these young people continued or sustained change through follow-up. 26 Assessments for both groups were administered by the study facilitator, which may have introduced bias; yet we used rigorous administration and scoring procedures to reduce bias. However, observed changes in test scores could be caused by regression to the mean secondary to repeated testing. During analysis, the decision to impute up to three missing responses may introduce bias if non-response was caused by other factors, such as comprehension or the desire to avoid selecting negative responses.
Future research is needed to determine if Project TEAM and the observed short-term changes in knowledge, problem-solving, and self-determination lead to long-term increases in participation, and to investigate factors associated with long-term trajectories of change. This study should be replicated across multiple sites to allow a larger, more representative sample and cluster randomization to maintain existing social groups. Additionally, instruments should be administered by individuals masked to group assignment at least twice at baseline to control for changes attributed to repeated exposure to the instruments. Outcomes may also be improved by extending the length of the intervention to provide additional opportunities to practice and apply the Game Plan to additional participation goals.
CONCLUSION
Although inconclusive, Project TEAM participants appeared to experience sustained changes in self-determined behavior and appeared to have significantly higher goal attainment, significantly higher knowledge of environmental barriers, and significantly greater ability to apply that knowledge to achieve participation goals. Future research is needed to determine if the Game Plan problem-solving approach to identifying and resolving physical and social barriers supports long-term changes in the participation of transition-age young people with developmental disabilities.
